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PROBLEM TO BE SOLVED: To provide a method of manufacturing a semiconductor wafer 
and a semiconductor device which includes annealing, a process of curing defects on 
the semiconductor wafer or on the surface of a semiconductor device to reduce a . 
surface roughness caused by the defects. 

SOLUTION: A semiconductor wafer or semiconductor device having surface defects 
generated in a stage of manufacturing the semiconductor wafer or in a specified 
process of manufacturing the semiconductor device is annealed in a hydrogen gas 
atmosphere including a semiconductor material source gas at low temperatures of 
950°C or lower in a high vacuum of 102 Torr or below. This annealing process can be 
applied mainly to a polishing process for manufacturing the wafer, or an ion 
implantation process, a dry etching process or a chemical mechanical polishing 
process for manufacturing the semiconductor device. This annealing can be executed 
at low temperatures and in a short time, increasing the reliability and economy of 
the device. 
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L9 5 or^S&^rtTfTfcftS^fciHiafc-f &fl 



[fS*«8] nET--yy^^8BJi. 3 0#HJaT 

(t&smsm&tThtihz t imkb-thmm. 1 cbs> 

V— ( S i H4 ) -Jz/^y ( s 

iiHs) y^nn^y (SiiHiC 1 2 ) H X 
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10 sttt-- y ^ z&mt * JMSt* z t 

[ft#Bi 4 1 m^^mi^oma. 

m&T/mmxv i^yym^ct> hzb zmttT&m 
xmi 3£mL<QT--vy?t:#^ti¥mim : ?<m 
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im&mi 5 1 mitt&ttiAVwmx y ^y^ws 
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20 tmmi 4fciB«<7)T--y yrtft^^rnvm^ 

ii^mmiimm^m^-co s t i m huy^x-htzt 5: 

WStt-$-hm%% 1 5 t:E«WT-- y y^Srffofc^ 
-fX^f-y^^gtfgT-fcS^k^afc-fSii^l 3t 

jg^r&aK^ftfiirts^fc^^afc-rsii^i 7t 

[ii*Bi9] mm^i-yy^x^^-y^m 
immmw&mm^?-y&tz\i.7 * h wx 
9-yTt>hzb&ftmb?hm?mi stzwrnnr- 
-y y^^ti^m#m^cosmm. 

40 mZ<ryy%<bi>-®&*LXftto1xh4*yW^m§ 

T-b&zbtmib-f&mmi 3tffin^r--y>' 
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50 m&m. 



3 

Tmmmprcwbutz t zimts-hmm. 1 3 

ttV-X#>Ui. ( S i H 4 ) fiX^ 5^5 V 

(Si2H 6 )#X. y?aay7> (S i 2 HiC I2) 

txfyn^y (GeHO D£*8a»&g 

tcI2»«>T--y >-^Sffo^^««i^)gJ&*a. 
[|f*«2 5 ] wHET— — u y» -SS^S* 
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*s 1 3 (easier-- y y^£tto£¥$flc^<7)g 

[f&£JS28] ^yrf^hH^i-A 

MUtf U^y^SiUt^fr^x-^ 10-»Torr 
TCT— — U y^3-t»g|f £JlfirrS£i: 
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[ 0 0 0 3 ] 0 1 ti. ^ft^xWN 1 O^Bfcff^ 
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li. -^<7)KHrt^®ffl$ (Ra. Rq. Rt. R' 
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tl&V—~?tW~/h (ther^l budget) <0©|ffiiSr— B 
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-fS^yny^i-yN^JStloy^y (SiH 4 ) it: 
IZiSisyy ( S i 2 He ) fix t*mJfX±t:\±?&mtf 

wm&fixmmTX'. i o o ox>~ i 3 5 ox: 
^assHT i o^txkmmzfr* oZt XttOkZ 

50 Wa^^y3y^<o^«iifc(ii«!HiSgTJ: , 3^ 
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*<&ig&z\ l ym%m.£X'?xi>3mizfmLtiWi 
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[0 0 29] LfcaF-aT. 1&m<rMimiffi®X&. 

mii^y a y>xwM o is>rmtm 
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i ) 4 xy&AistiKiFmicrymm:. 2) 

i/V*>toT<rm®tom®L. 3) ^fsr^A^iffcrJ: 
^TSiSi^ttl^M^Lfe^y 3y<odf *r y 

T-- y yyumt. «fc 1 0 6 0 t:£Lh<oSiST«c+ 

im%^Lmim\Ztot:'>Xfib1\XZZ-Wt%T-- 
t LX\,*Z\ym&£X1$®ct&t^ofSM}!ii>£.lX^ 

[0031] ^co^ifi^Sti. >f 3j->aA?iTJt^»% 

s#^t^y =/>?iz£-ox3\$mz sfut^x-^ 
[0032] miiu«»)r--y y^msnxmi 

*^&<i:t>10-*TorrfirF. »*t<«. 10 
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»^L1 0 *To r rTbhmsMSE&mdxh&i 
isfct-- y yfiffibtih . zv>i o t:r-- y > 

«7x-'M 0^ffi*«^<XV>tfiy^tlS36^TftS. 
[ 0 0 3 3 ] SI 1 St»B!Be> 7--»J ^^fflJ^fefHi. 

a^cor-- y y^asi o fefflttwtcfia-cAs 4 o 

0X:^L9501C. #*L<li. 750t:^:VM.85 
T--yy^ag#&a9fct>ffi<=5r£fc. 

T~-V &k 

[oo34]minj»gffi<o#Hswrx<^mi. 

^ iT--0>7m.££'lZm-%^L&l Oft) 

&mM3^#A£¥&mmv-x#Aiffisa tx 

3) T--v>r<vmmi*mifx.<r>x.im.. 
Sffa (r--yy^aetcs^iR^v>Lsi o#) 

r--u y^+wieEE^ii. swto r r*v*i, i o 

"'To r rgJgCDfSEfcffctfU 
l&^L500scc mtf)«Hl*reffl»$*U 
$itS^f*«»®y-X^«0. l^Llsccm 

X\t^=7V (S i HO #X£ffiJBL*:#. T— — 
^+t:^i*!|WRSr^-i £ Z t <DXZ h 5 * ( S i 
2He) y^DDy^y (SiiHiC 1 2 ) 

tay^y (GeH4> ^x^t*t*fLt,pat)iffl 

[0035] —J,. 7--'J >^*!jSi#£fc*S#X1f: 
9. KMl/V^V<Tfm^X^X^<n*3.TVV7 

^OrStLS^ ««Wfc:fi^sor--y>'^* s ®$ 



[0036] -TfUcttU ma* LfcT--y y^©2 ) 

Clix^O^x^^gl^iuti/yrjy. y 

fcj O^tfiSfi-C^ SOT, fiW^iT'J >^ 

[0037] maLfcK^fr. SJ&f^fttftfX^fr 

10 3 0#f3SgTJ> 0 » L<fcL 1 OftHBTTOJlB 
£9#£L<li. 3#©5:HL5#fa-C&-vti>@ 

[0 0 38] ElB^fcidfc:. SUHSBBSKJit 
t,T--y^4«t:^4HS#$*tSfe«>. »SUfi£ 

[0039] <m2%mm>m3\t. *mw%2% 

20 Sffi$*iSSOl^xw\<oBrffi@-c&£. MSOI 
^xWNflffiHfflBiU:. SR30fcvy3>'Ji24i:^) 
fStaie«l2 2A«5*iii^flU&i:*oTtJ'). 
OAMW^r^y n y> x-'\#>> xw^m^flWrStt 

[0040] t?faso 1 >>i-A^isgt#i^ 

30 vy3^«24<0®»W$5-ilWIH-6^«>fc:^>fyT 

y^u. artery 3 y s 2 4 co^fficosn^^is. 

[ 0 0 4 1 ] doi 3 3r^ffi£fifc£* jlT 'J >?-thti 

[0042] *%f»OJSS(i, -9-7 r >f T±fcx 
40 e^af^^ynyBS-jg^L-C^SOS^x-^ 

[0043] <33H^@>@4A&IXH4B« V * 

minmmmmzmwt&tifrnmmTb^x. * 
st 1 M^y^-^^-rsiiei^fraH-c**. 

[0 044]^«^^S&fcj£<fflV^ilS. SRW 
S-fkt i &S^^ir& (LOCal Oxidation of Silico 
n;LDC0S) 11. XS^M#Tft&i:V^«^ttfc6*>\ 
2 5 6M D RAM»JiLh»©m«^L7t^«^S^ 
50 fev^Ttl. ^^SIco«i*J«iH-?,t:S!v\ l^trff 
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i>tl&rt-X\:-?lz£Z>rfy^XfV— J?\ 7i -IVY 

(Shallow Trench Isolation.STI ) mffW&ZtlX^ 
h. 

[004 5]B4ARtfB4B£#8mUf. WfcS 
«3 0±&*v HKftJ83 2&tf v 'J a >£*fcK3 4 £ 
JgjftU ^'J3ygftl834±t:M^>'^-!{«lS$*t4 

K^s^imtH^htiifxoy* YUi?xh*?-y3 

*LT\ 7*hVS'';*W^-y3 6£Bfc£U:&fc. 
y^--y^§^^U3yg^K34aV^«>' FSHfc 
K3 2£x^y:/-?X?i: l/CTS5tf>¥#ttg«3 0 

S. l9EhU>^-38«eS!fe® ) $• 

[0046] *Bgitf>3l32iiiJB?gli. ro^ST I 
^figflaSgT Vf- 3 8 <mfS.<MZ#)<r> Y v 4 x 
^yy^Wm^M^t^ Sai3*ufc¥sittg«3 Off) 

*38£JK£L*:fc. *HBBwr--'J V^g^fr-j 

[0047] roEK^x-yf-y^netlO^^n 
M^f- 3 8CDS3S3 8 a&tX«S3 8 b fcliv-f ? 

4«*>i^tfB##^6;fc*ttT5r< . YU>1-ff)Bffi 
3 8 a»lffflffi3 8b*^-S3-^— a^M^yf-O 

[0048] LfctfoT. £30li8B!Btt. H7>(X7 
at»UTXA-X-y^(sKothening)-r&Cl fcJjAM- 

[0049] m3Hie^s<Dr--»; yyms<ojLWk 
fM>. «*wcjfs 1 fdSBSt n^treAs . 

M£3&k IX. *<.-xmjW£< ttlO" 2 Tor 
r£tT. #&L<& lO-^^V^UlO-JTorrcT) 

•3fcffliWfc^-c*S4 0 0x:^^L9 5 0x:. 

L<«. 7 5 0'C^L8 5 0'C^SSHrtTJ>S. HH 
[00 50] <^4ieW9g@>H5A^rV^L05C(i, 

*mi<^4mfflm*wmthtzi*>ffm®xh~>x. 
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¥^{fc^7?>SD££g+£ S S T I ( Si«pl if ied Shall 
om Trench Isolation) h\s>ttffi£.-t&7&&$:v?t 

wmmet>&. 

[0051]SB3HStJKS*«ffl$nSSTIftti. ^ 

ttwmm&£&^xfmteim£& <omzmzzti 
S mEloc o smnmzh&mgMWz t#x 

raa^*&. zfffflmA&^&ix. zcoxwffit: 

[OO5 2]05ASr#gmUf. ¥#f*g«4 0±fc: 
4 0 * Bf&J&S *TX v^-y^-TS Cl fc TwlEfflK4 0 

rtfcM^*44£»jatr&. 

[0053]B5B£#fS?fUf. ffiia^^-M^vXh 
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20 £ jgjatrs . act. wiih w>*4 4 Sr*ggJiT*i>K 

fl«4 8Tffl«>atr. 
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*lfc¥3»MHE4 0 o>aaBc#ft-*-*£KS: * jlTV > 
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H4BcOM^>"^3 8**e»!|ll®Tffl4«i 

^*g«c^««ig3 o*Jsas-r6*T^«a^«fis 

[0057] ife. @5B<OJ:3fc:. M^yf-44rtfc 
*eSfljS«rai«itfra(c»JS$*utSftK4 6fcfUT 

tttt^^wm&mx-* &<mi>*>*>As>zt 
xhh. 

[oo58] hi i«. *wmmk£m&-?&t:ib 

fc. B5C<oSfig^o*l6BBeDT^-'Jy^Xg*^i? 
ofcft. ^««S4 0O^Kfc:y-bK<klS£JB«L 
fctt. hffimn7 r u-*y^y^wco>gt{tiMl£ 

[0059] roaLJt^7*^^^*^ri ad. jKU 
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[0 0 6 0] <S*50tii9Bg>B6AK.tfB6BJ;^ * 
[0061] @6A£#§St*Uf. WfcfflK50±fc 

gf^oi^xvx ? ^y^g^t-i-is txy- htm 

U ^0£ffi£JfetS$fc®5 2. Hxtif, RfcRifctt 

tit. zntz. &&zix&*m#mL5O0>m\iv 

[0 0 6 2] Lfc#-?T. HOmKKit^TOyy 

BBBor-- 'J y ^gtfi<DlS*fr t . 1 H 

[0 0 6 3] ^5H*«g®^©^. ¥«ft£«5 

otat^^aA$iifc«fircj>&fc«>. fia®^ 
later-- y yfxnift*? z btx *) smt ltv* 

[0 0 64]@9Rtf®10tt, *m\co$&5m$ffi® 

AFM (Atoiic Force Hicroscope) :fr#f 

tixm<%*). iro. mmiZi>*m£fa±.zti*:zk 40 

[oo6 5] <mf>msm>m7ARxmiB^ * 
fummemmmimmthtiibcmmTh-ox. * 
&m?<?mmBm*£&mi&t:mft:»b£. v^y 

-ty?9Y (Metal Contact;MC) *- jUZimt&iBg. 

[0 0 6 6] 07A£#tS3-*tff x ^«cSS6 0±fc 
i^<0^Xtfx^y^ig&fc*£ifcLt\ *-Mfc 
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®^-i^«tffiS6 o^saj-rsi-rxy^-Ay ? try 

<D£ffifcJf l^ggfe 6 8 HirS . 

[0 067]<5Cfc. 07B£#§S?*Uf. 

vx9*&^xmmmm»szzY ; 74^~ri-yy 
-thztx-mjs.2ti&. zotz. y-xavFWy 

«S±.CSJti$ilS^«^fi6 0O«iigtt. K^x 
yf->^tJ:Sr5 y^S»tSfc«>, 4M«#8IXH 
SWISSES**. 

[00683 Us#oT. WHBiOTB**ar'J>^ 

[0 069] IS6flii0B®?tf&£-fciai5ftS8B 
#®-C*>&fc#>. 18am#ffllzT--Vy?xmi:fi%: 

[0070] <mmmm>m8\i^ xmxoffnm 
mmzwm-ztubomax'b-yx. ^mtm^fmm 
g^Qt^tm&vvyJxvi-yrxmtX'ix 
&&zti&i%£<m0)m&7Frtt>0)X't>~>x. ges^d 

(SAOflB&S-jgjft-fSi^i&^tlSrggH 

[0071] msimmui. ^mftmn o±izi% 
^.(TmmRt/^y^yyxwkb'itHLxy- ht&m 

7 otfrnart-itx-^v+rtv? txy- v- 

IS^cOaStX^-^ 7 6 £Bi$.-f& „ iJCfc. 8«<D£ 
ffifcTOfegSl7 85rJg|£$-e:S. iJctc. «EX^— 9" 
7 6-H£oT¥^ftd£4S7 0*«Saj"rS^TX-/^^ 
XS^fi^ a i: . wEX^-^7 6 1: J: 0 @ ^^fl$tL 

fcSAc 7 9*qg^?fis. zvbz. 

Oco^ffili. K^^x-y^y^fcisrS y^Sfti. 

[0072] L^oi. nssat^n^ «ru^ 

L . CO J: d S^ffiXHBCJ; SABOTS »3c#T«^«> 

fc. *?HBfcJ:sr--yy^xg^ff^:d. mmt 

i»gSf:P«rc*s. ifc. m7$mMimm&tzi>m 
5ns»gsfcH«fc. 7 o iz$uz7ftmtf& 

gSrff&d ZbX\ I«t L^^®^<^*fi!ftWteli 
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h. 

[0073] xxkmrnmim*. *mupy±-j\<rm 

sag. v^^-v+yrxumtzx^xmmzzti 
z>$m%M£^xmmi,t:tf. tcoiii^z. tm#m 

wtmmx-z&. 

[0074] 

Mg.nW5i.TTT-- 9 >?frfjhtl6 COT. Jfflt. 

<ozbit. ^mm^mmmizts^x^-^fu^j 

ZkTt>i>&. 20 

[0075] s&t:. ttn^tzmmitrtih. 

[0076]-*-. m&memtxztmmnim 
t^tan*. xmivmmzMmsmtoTZfflift 

3ffimil&rtm*<rXiWo*Tl>&\ 
[01]^ft**-;^Wfc#^SI&i&^£« 30 

wnz*mmTi>h. 

[H2 1 *mnmimffimtz£r>x*mw*-^ 
[@3 1 *&mw>2mfflmifimzixi, so i ->x 
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[H4 1 A&xtfB\±*m^3$38m&mzix 

h ST I W&ZffiS&hTWSi^t'&h. 

& st i raiSfcjftfc-rsigfriiST** . 

[B6] A&zvBittmfrm5mmmtffimt!ti 

[B7 ] Ai> xvBii^mmm6msmmm^ti 

&MCtmt:&j£t&XWSrmTS>&. 
[08] #^<9®7§gm©#jaffl2rt.6 S ACtfBt 

[09] F54x-/^:/^Ig£?T&-5fc&<0S8M 
ffijtJ- A F M##f Lfcl&fcftWMTS) 5 . 
[010] V?4*v1-y?'xmS:fT'>t:&* *m*?> 

[0i 1 1 *m*m&zmtthitfr\i?gfe.Lti-7\s 
-*y^v%m<rm&7fc$7 s j~7Thh. 

10-y'j3>")i-A 

2 2- Jfe8^i 
24-y'j3^f 

3 0-SS 

34-£/!l3>«ftK 

36, 42-7*M/>'XWV-^ 
38. 

40. 50. 6 0. 7 0-¥3Hi«K 

4 6-SSBftK 
4 8-KftR 

4 9-XTftm 

52. 62. 72y-h-tttUg 

54. 64. 7 4y-h-W 

58. 66. 7 6 -^—9- 

68. 7 8-JnSHHUK 

6 9 - ^^3^^ h*— ;P 

79-SAC 
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